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Abstract of JP2003131818 

PROBLEM TO BE SOLVED: To realize load distribution 
among clusters in a cluster configuration storage utilizing 
rts characteristics. SOLUTION: A RAID stretching over a 
plurality of clusters is constructed using a plurality of disk 
units under a plurality of clusters. In creating and writing 
redundant data such as mirror data and parity, an update 
value or a value before update of data held in the cache 
memory of each cluster is directly used through the 
network connecting each cluster. This method prevents 
efficiency of the cache memory from being deteriorated 
since reproduction of update data is no conducted on the 
cache memory. 
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1 0 6 JbTtifjSSf 'fX; f*]<OT K 1/^(3 J; Df^S: 

T-rx;iga^r;-fex«ftctt % serf-* 
emmt&Ti^fmwi 05. fe^txaK-r-f^^sg 

SI 0 5rt<7)7HyX^tl)^^|). 
[00293 ^yya^t'J 1 0 6<7) < PI;5i£t LT 

**y 1 o 6«r»jetM xmzttmt. :of-^M 

RA I D0)X "7°1M X^izifiMVX^^c Zto? 

*>htf>— o«rffl£T. 7>f h/y-Kr-*£*8*frr 
-fe^y h^f-^^h7^fr»TO^t7y 

[0030 3 *S6«BgffiT*tt. ^r^vv-i^^y 1 0 6 

y^jL^^ey i 0 6tc— rcto£«^r&k<ofc*r&. vi 
-th&mwhh. wicojTmtLXte, nmrixr&tz 

ffiffl-T^^r^yv-jL^^y 1 0 6Sr8^6^rffit#ife 
ii^. ^Oid^rl^O^. &Wm. s rJ*?mzttfc 
«f^^Il 0 5^S^^x; 1 0 2%k:Z%> 
I&.LX* m^F^ 4 *9 <n?m9 7 \ 0 2Sr^S 
L. »JB«««r*«> =e y 1 0 7 Cfi8W4«#» 
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[00 2 1] trm-iZ. Hl*»6B5«r#«lLT* ft 

i nnwmz^mth . 

[0022] Ell tt*»BJItf>SS 1 <50Hiegffi^«« «r 

[00 23] l^ahayta- ^ 1 OO^ft* 
/HOI Srtf-LT 2??*:? 1 0 2**63:*;* h v 

X h yXf Ati 1 SiO^ h U-y T'S) 0 , 2*<?) 

f-**/H 0 l^t*66^6T*tXhU-^V^TArt 

[ 0 0 2 4 ] X h l/-yyXfA*:iJSf6 2~ocr>7? 

ML^rX h l/-yyXf Ah fflC, ?^*?1 
0 2rtWt lotLb^^^n vho-^ 1 0 3 
•^loliLb^r -f ^^yhn- y l 0 4. ^ft7^ 
«'J106, ftJfl^'J 10 7. A'ljf^MSlO 
8£3g«U #a^-K-*^hCirtSB*»y by-9\iZ& 

6Cc. ?^**1 0 2|g£«:. ?JtJ^3yfD-7K 
SVW^r^^/i/jL^qErU 1 0 6^ffl>%U 1 OlifiT 
7*:XX^h£o . ^7X^^7h7-^10 9t-i 

[0 0 2 5] ^bnyfc^^-^i OOTIi, #iT7 

^hnyt'a-^ 1 0 OteXhL— yyXfAtf 

tiX h l/-yyXf h 3 y b a-^ 1 0 

0tCS«i-*^>Ct±<7)lB1i^*T\ XhU-yyXf 

^rt-cstRcor-fx^gsiai os^taiwaw. fs&w 

[0026] 1 0 3te % *Xhr? 

Vh°^-^ l 0 O^f&Jix'f X^(lWf|)7^-t^ 
$^(tI9, #S$Cl^o^fa;gll 0 5£ 
*SEU SSf^ X^^il 0 5^<OV-b/?J bW 
*Srr-f X^a>-ho-^ 1 0 4^i^fTr*. 

[0 0 2 7] fa^3yho-7l 0 4te. f-**rt* 
r?vho-^ 10 4KM^H/7'f hS^MJEt 

fU^gll 0 5^T?Hr*-f£ o 'J-b'S*** 
lWif-^^^A'<Jf ^f^^Sil 0 5^6 

1 0 6'\f^±tf\ hB*«f(4* 
^•/x^^'J 1 0 6(cfiiWSii^lS!»'r-^^3t(iS 
«A-ijf^SjUf|»f^^ii o 5^##art\ 
f^^gil 0 5^f^a^J:*Xh3ye 
^--^ 10 0^07^ hB*i:ti#|SIMCc||irri» 
2coHJSfi?iJT14. fa^nyhD-7l04(^t7 

^a**u 106 iz&ftLtzimv>mm : f~?<07 : * * 



fclBBrr- *fcfrr <X9zxvb a— 7 1 04krt*OS$ 

[0 028] ^A-yv-j-^^y 1 0 6te. Mh^yt 
i-^lOOhfVx 1 0 5 h <aHkO<6i*£#tf 
^*iBtt«flrc*0. «BSill»f-^lift^Wy 
hn-7 1 0 3i3<tt/7 r ^x^n>'ho-7 1 0 4£T 
ttl»l«a3jfi&. ^Nnyfi-^l OOj&^^'T 
hx-^ti— S^r-r v ^a**: >J 1 0 6 fct&ttSi'U 

^sf^^sti o 5^s#ffi$fi* 0 ambn 
i oo^^cov-bwmzMLx . fu; 

SSI 0 5fr^m$cr-?Z-B**vi'**^) 1 0 
6*vBMn_h«\ ^hayta-^lOO^ 
&£*i£o ^xhnytW 1 00(41^ 

1 0 6±T'i4l^f r >f X?f*]<0T Fl/^CJ: Df-^J 

si o 5i^or bux&ftm~tt>&mij s f>&. 

[0029] *vvi'***: ) J 1 0 6 ^t^^h LX 

mmztix^z. wfctTtt. ^f^v^jt. 

RA I D^Xh^-fr^X^r^MLTt^o ^cOx 

«-fe^>h#ttttcwasii. &mi£*fx>b&& 

WSTWRBTft*. Whny^WlOOKi 
if >f X ^ ^S^C7^ 1^^^, ftrjgft 

^XybtT-fAbvJTTa&Mmttvvi/ 

^^mmmt txwMZti. &m**:V 1 o 7±ic«j* 

[0030] ^mm&mT^ ^t7ya^^'J 1 06 
ITOf-^ffiffli, m£r-9*:7*>b&imZtl 
^fa^no 5 £Jg3$iT&?7x? 1 0 2^^ 

•y^A^^i; 1 0 6t:- 7tmzftft-t2>i><7)£'t& 9 z 

com^. Tt^x^—fhz^r^ybim^xhtmiz 
-th'j&mtfhh. mcoumtLxte. mm^^x^mz 

«f>fX^gll 0 5<7)WJg^5X^ 1 0 23:^$r# 

^lt. ^mmT-txfcofm??*?! 02^ 
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[003 1 ] ^r^OO-Mi. fg*rtx-?#7MX?£| 
Ml 0 5^W5»^*^l3&»"CKSflS<x«aSn&. m# 

i?v->w&. m%*y-T ixntrnt. &fz. # 
x-hhft. -r-fx^SKBi o 5irt>0>T-*mfrik*ifi 

ho R A I DI/<;HC0RA I D<0*§-£\ 7 s — 97 J A 

^^co^RWar^^oltB****. RAIDU<;U5c0R 

K<nW0tfi>h. *mSffiWtTli. Tfahayha-^ 
1 0 0K^7y^'J 1 0 6MI*a4*lfc«lII 
^Xh^-f^f RA I Dl/^/HO^-f-f 

fc. RAID 1/^ 1 cof >f X^gl 1 0 5^W1 

l:filoiWT'f- ? x ? Xte ^ x ? ^ 

h s ^-r * x? *n«iaLfir*c^-^ >r 

h^ifhh. & fz. RA I Dl/\^5^, 3E»tt 
-^^^^lEffHy^T-^Sr^r^ vs/A^y 10 6 

*wm-hWck2^<o*?x>h*m^xktLh£ ?u 

TlZtttt&ftXW&th. 

[00 32] fttJfl^U 1 0 714. ^^Un^hu- 
710 S^fU^^yhD-^ 1 04#I/O$ij{SI£ 

a* -y ^ * y i o 4±TcoT-^«a««*^3& < wf 

0 5 i: <0ttJ£fit$8 i «1$ L T W& . 
[00 3 3] 12 3 £16317* -r ^^tf^X^gll 0 5 

£ <?m Rxtmnm * ^-t . »«?« ««#i&st 



flt*^-f^^imy^h*ifTlllBRSii6. RAIDfif 
i(iRAIDK;k ^h7>fWX, f-^h7 

A->Jf >ft^f^K^. Mf^^SI'J^h 

[0034] ;N°yr>f 0 8ti, RAIDI/^ 
5<0RA I DCfc^t^'Jf^ SrSK^i^tfflV^il 

[0 03 5] T4X73SS10 5W:,. ^XbS^tTi- 

* i o o ^^^c^actco^ * A?mwx*h zwmT * 

1 0 5 0»JBtiH3tc^fflSB"C^S<i. SfiSr-f X 
Hai 0 5$r®ca5LT. W^fc-r-f X^igSl 0 5^ 

[00 3 6 ] 77X?m*v 1 0 9«. 

^nyho-^S^^vy^^'J 1 06i3J: 

i/sffl^ * y i o 7 a,t ^ -fex-r ^ t iMmvs> t . 

;7x^w#ny^yh^t§ 

[0037] mzm i ^jsjgs^iitt^x-^jgsf^ 

[00 38] 02«SSl^HSfe^SStC*5V^T^7X^ra 
MfctfiRA I D^«LTr-^ieK#tTt>n^%& 

^X^^M4^'To > !t8StRAIDI/^/H^RA 
I D«r«MWS. ^ISRA I D^-^A^osjfjtgttfc 
-^r<o xM/-y(ii ISr - ^ ^ m-co 9 7 x ^ 

T 4 ^9m<rM>ZJF>9 ^x^^^l^ffx- 9 COT 4 X 
SlZlCO^^X^Tii. ^O^^X^^-V y^jz.^^ 

y ±^o ^^n»f t- ? £ jhv^t . ^^-x>fx^tc^^ 
^-^^x^^s^s^a^^^d, -e^. ^ISM 
m"r- 9 z temftx-t) h m-<OT < x 9 mwizm & a 

[0039] tfricm 1 CO^ifi^S5^*5(t^#«!SlCCOV^ 
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[00 3 1] S-fe^OOMi. te*ft^-*#T 

si o 5^«»^*>s^T*Ksy5<xi^istL-s>. «r# 

f>fX^Il 0 Sj&^^O-r-^BE^a^ 

Iff-^^RA I D{Zm>~t&m^. 

RAIDl/^/HORAID^ s f-^fa 

9^<n&R&m*<n^ifit>h. R A I DU^5<7)R 

*<0ttJB***4. **»WJa-C(i. Ti-ahnyh'^ 
1 OO^^yv-jL^U 1 0 6^»Si2^*ufc*BB 
H^F^-f^m RA I DK/H(7)^7-f^ 

r 4 tfBk k lz~t& . £ 
RA I DK;HOfa^Il 0 5^W1 

S«fiSWS>6. ifc. RA I DW5^ Jgfrr 
-^^^^^flii^T--^^^^ -y^^^^y 106 

f-^xh7-f7(:o^t H«f x - * h sgfrmr^r - * 
»L. «Tix^2oc7)-fe^>'b$rf5]— c7)r-^xh^>f 
[00 32] ftffl^^EU 1 0 7«. f^^yho^ 

5 i o 3^fu^3yho-7 1 o 4 # i /omw* 
3 :/«o«g««K\ t ^^gii o s^osaffirtfi, * 

Arvi/x.*^') 1 0 4±T**>^-:?^ffi«£4rj&*Wf 

[0033] m3izwmT4 *?k74 xrm&i 05 
k conmfimcomiTfi't. nmrnm^^smf 4*?n 



$8tiRA I DK;K XN7^frt>fX s f-^h7 

A'ljf Uf7^f7l, f UA-ijf^f 
[0034]A*tJf^Sl08(l RAIDI/^ 

9 iznt h wm k wsmm& x x/nmt hmf-<<r> 
^4 yncom^x^-^co^mmmTh & . *nss 

1 0 6 

[003 5] f^^Il 0 5H ^h3Vta» 

1 0 5 <0*f JEttH 3 K^flMTCtPlSfU Ifta-r 4 * 
^^T^-feXiS«LTaBWJ»flWB*fflOTT-f *9 
SIS1 0 5SJtaiLT. WJiS-ri-r-fX^Siai 0 

[0036] ^7X^PI^>7h7-^109(t 2OC0 

^7x^rtt#ny^yh^8« 
[0037] mzm 1 comtmmiz&tf&T-fwm&T 

n^<nfflxiz^^x$PJtt& * 
[ 0 0 3 8 ] H2tem 1 ^laBBSS^fcV^T ^ ?x?m 
Iz&tztf&RA 1 D^WLTt-^^Bt^*)^^ 

^tihxbu-^z^x . 7x?izmmzixtz7 i 

^^gi4^fo, lt8&T*RA I DK;H^RA 

cr>*v*7^**^){zmtgmT-?*tmL. 
[0039] mzm 1 <osufijB®frcfctt-s>#«Htcov^ 
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[0040] H4ttft*^3>' 1 0 
^Xhavtfj.-^ 1 0 0*^OI/O^$:S(to 

[0 04 1 ] ^f774 0 1T\ ^hT^-t^Si^ 

[0042] Xf 77402^X^^1, y 
^^7774 0 3^^. *XMf*fcttW 

[0 04 3] Xf 77403HXf 77407ii7^f 
hS^OSOSIT**^. Xf774 0 3tU T?*X 
ft^-f-^X h y^yitZft LWf 774 0 1 
L/cIS— O^^X^ 1 0 2<n**rvis**^) 1 0 6£> 

^TB^ckL ttMlb%&7 yX? 1 0 2(D&m**:V 1 
0 7(c«»SjHT V*4** y ^iiaffi$8Sr#Bg/ieR 
^-6. ftfW*MC(i. §5-c07 5X^*^7^<g3Itil 

[0044] Xfv74 0 4tH ^ISx-^Xh^-f 

r tcWjEBt* §^-fa^^W7X^io2W 

[0 04 5] Xf774 0 5t«, S&2<0?^X?<7)f-* 
a^y hn-7 1 04t;:*fLT. 352<7)T4 x?§£ 
Slc^-&Si2rr-*Xb^7co^>f hB^SriSli-r 

flS^-m^V h^0ft^£E&&fI$fc?5>x*l 
0 2c0«ffl^^y 1 0 7^S#&tfC:i:TlT0o 

mmm*MSGtw£izti,z'?&. MSGrtowtBti, 



$8£j*fiLTt>ck^ 0 MSGOWSCte®*&:^## 
££>ii6#. Witfftffl-X^y l 0 7±l:Mn^bo 

^MSGkuajit*ittt>4U absonant 
tux 3 7co^ffl«rt^issaa®js*s-s#a^t>» 

W>2<n9y7.9<n : f u;nyhD-7i 0 4 

*>*><05>f NSaB^Tffi&SrSttfcfe. Xf 774 0 6 

tisio;7x^fa^3ybp-7 i 0 5t:*fL 

^lc0x^x^5IB^m-|>^iST r --^Xb7>f 7 
cD^-f hfi*SriSli^-ft. fa^^yho-7 1 0 5 
frt>c0y-4 h^Ti^^it/^. Xf7740 7W 

[0046] Jfcfc. Xf77408KXf774 1 0 

[0047] Xx774 0 8*m. Xf 77403i:|5l 

XrP^^y^^y 1 0 60-ir^yh^J^T 
Xf77403tr^W, WSTfc-b^Vb 

[0048] Xxv7409T'te. 351?)?^X?<7)t 
a^n>hn-7 1 0 4C*fLT. Sl^fa^ 
IWS ^f£r- * x h ^ 4 7c7) y - HB**a»t 

OTltft^yb^f-^^tahnyew l 

OO'MKMU Xf7 74 0 7tS7«SSff3. 
[0049] S5afU^3yhn-7l 04"CiS^ 

«fa;37y F^<^j^:7oH2*e£>&<, ^l 

iisnsr-f ^^§eai o 5^y-tv^ h«yisr 

[00 50] Xf775 0 lTSfiLfcJBSS* 

MSGrttf5«H»*a»J**iJffiL. 'J-KS«W«f 
775 0 6^ 7>f h^(iXf775 0 2^f 

[005 1 ] XT-y75 0 2"Cte. JBaS^MSGrtCO 

fc*flB8"f*. MSGrt(:f>fX^I10 57Kl/X 
tf>fX;gll 0 5^MI8$:ffl^Tf^Xi7gI 
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[0 04 0] S4C^^^;Ur?>-hQ-^ 1 0 3(3i5(t 
^xbnyta^ 1 O0^^>coi/O^$r§(to 

[0041]Xf 774 0 1 X\ *X h T?-feX*tg><7) 

?£§51<0?9X;S\ f^^gl^gl^fa^ 

[0 04 2]Xf774 0 2T^Xh^|JKL, »J 

-KISrefc&*tX'r'y74 0 9'V 9>f hRTC* 
!>5:^Xf774 0 3M#tl.. *X hB*tc(4-t<0 

[0 04 3] Xf 774 0 3HXf 7 74 0 7ii7^f 
hB*H*<Z>MH-C*£. Xf 774 0 3TU T?*X 
^f-^Xh7-f7raLTXf 774 0 lT^FS 
L/viSI— ?)?9X^ 1 0 2^7^^t!i 1 0 6^ 

0 7te«»S*iTV***-v 7 v*t«ffif«£#B^seK 
[0044]Xf77404tH 3Mf-^^h5^ 

7ec*tiE-r& $ 5-fa;#tW7^^ 1 o 2<o£" 

[0045] Xf77405tii, S2^7X^^f 
-fX^HVho— 91 04£*fL"C. $2^fa;g 

mzn^hm%r-? xv? 4~tv>7 * hs^srisfs-r 

02t7)Sffl^ : E , J107MI2 s CfC:ttl73o 
«fflf«S:MSGi:«*^fccr&. M S Gfl<7>fiJ$8t L 
T14, WitfJlHKRWi'k ^tf-^/A^Jf^ 



Xh^>f7rHUXtiJf8^t\ »^J:oT(4-fe^y 

h^^flfffi^wjc-r&x-fx^siai osrKuxfs 

£ ^ CB#«J31iiMa£ MSG jl 
-^ioSrl^SrtStt. Cl <7)^r M S G 

TS*. *fc. B*MSGO^T«&fcR*fc:aMlSc^ 
<m/ISGfcUtiSfI^*£fciT§SU $>&U4i*{f 

fc^jrt^. SS2c7)^5x^cot a^^yhn- 9 104 
3&>£><0?>f hjSPI^Tffi&SrS^cfe. Xf 7 7406 
t«1^7^^^fa^3ybo-7 1 0 5£*fL 

»icoT^x^ssatiwasi$T-^^h7>f7 

frt><n*74 hSSTfR&SrStt*:^ Xf774 0 7t* 
xh^ytw 1 0 0t,zm&7J HSR<o^T*§* 
ftp. 

[0046] Xf77408HXf774 1 0 

[0047] Xt 774 0 8T't4. Xt774 0 3£P] 

X^c0^A-7^j.^ : eU 1 0 6cO*:7*>h£®mX 
I). xf7 74 0 3kS5rS^i, WaTfc-fe^Vh 

[0048] Xf 774 0 9T1i, m 1 <r>9 7A?<D? 
^^3yhn-7l 04tc*fLT. Sl^fa^ 

iws skt- * x h ^ ^ 7co u - HK8*i«r*- 

ai$S*^TfR^S:SttKo^4>, Xr y74 1 
0T^^Hr^>>'hrtOx--^$:7t;xhrJ>'e J L-^ 1 
OOMSSU ^777407^1^^3. 
[0049] H514-T -f X^nybn-7 1 0 4T1M£ 
tl»f>f HJ0^|^3^7C7-ia*CJ>-g>o 311 

[00 50] XX775 0 ITSfiLfcJSIKR 

M S GrtoJBSBRBJiflSr^Jffi L . »J - HS«^4Xx 
775 0 6^ 9>f hB3<NF(4XT7 75 0 2^fL-e 

[005 1 ] Xf 77 5 0 2T"&4. JMIB*M S Gftco 
x-^X h 7T K V httffiJSrJfeofi^ 

ttSrf-i-y^-rS. •fe/^>'h»fx7;m #J 

? S &*T'*> 4 ^ — t 4 «ffiT* 4 <I 

MSGrtt:f>fX^gil0 57F^ 
&^#*#l&itf§^l;:i4. 03t*Uct&if>fX^ 
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[00 52] 775 0 3T11 tt&k&hT < 
mmi 0 5Att3Hr^vhrtT-?£#£&i?. 
QfrtfjEfttZ^TLtzb. m$L*7*>h<7)**vi'jL 

[00 53] ^:Xfv75 0 6^^fv75 08J 
[0 0 54] Xf77°5 0 6m ^^°5 0 2 

LTkffi*>=5rV\ 

[00 5 5] Xf itftfc^f-f^ 

^ v h fro?- ? tRObvib hXo fflffltim&gz&t 
r5o 5X'±&^m#mmcomTi®&'t&. 

[00 56]^:, H6*>fcBl 0£#ggLT. 352 
[0 0 5 7] H6tcJR2coHieB®^fe^T^^-X^BI 

cowmcorniz^-t. 2m7 7A?x'ffif&2tihxh 

4£rfo. ft8^T'RA I DU^5C7)RA I D£fg§S 

? ^ x ? t is kt - * wmt h m-co wm-x- 



* Iszl * ^ y ^/ \° y ^ * ^MShiirttfcK^ief £ . 
<T;ft.fcM?TLTgl— <n?77.$x:\ t tW&** vis*** 

sbbert - * & J: t/ sUtiE^T^ < y t -f * aw-* 
? 7^ * k «t o #r <* ^ ?««^## ao. 

[0058] <Mcfg2 

[0059] H7tif^^ybD-7 1 0 3_hTiJl 

[0060 ] 77702mhf»7^ 
•CfcSfcfllSLfcfe. Xf777 0 3W774 0 3 
bfflmztim? 7 C0*-r v 1/ zl^^J 1 0 63&^4>-fe 

^vhSr^-x^ttstcL. mtft-t Z> x - ^ &imx'& 
T-fm&zmi&tzMzte. df^v^jL^^y i 0 6 

[006 1] ^coJ:d^Xhr?yt: A -^ 10 0K 
cOBRf-^tt^+yyA^ty 1 0 6C«^p^ii. 

umizx*)^ frAb^timmmizTixrgzwiQ 

[006 2] 18(if^ x;nybo-7 1 0 4±T'ift 

**HK4** v ^^.^^e y 10 6 rt^^TT-^fi^'r 
-f a > h 10 4 coft?? L^r^^gifiS 
W&ZtiXfrb(Oimi*m%t't:7tlzict 

[0063] Xf 77*80 1 Sa^^T'ft^HfTX 
^^-X^W^ctiHST^Lfcifta-r-f x;tf^ 
^ n" y T* ^ ^H3fJS ^ 7 X ^ (4 r - 9 <rmWk 7yx?ttem 

K&m&kz^xmwth. ant. svjj-jmm??* 
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1 0 5 Sr&a^rS . ttl. mj£Ztl*Z7 £ -9Xb9<4 7 

[00 5 2] X^»yr5 0 3Tti:. n^t Sr&x < X9 
SiWl 0 5^t^>brtf^^atf. 

[0053] aic^f 775 0 6^^7775 0 8£ 

[0 0 54] Xf775 0 6m ^7^^75 0 2^(51 
»aS*M S GOT Fl/^/^ V h«fR* 

let SISt-^x h ? >r rkr-t ^ v h SriijnMSfT 

[00 5 5] Xf7r5 0 7tlt ttMLk%&T*A? 
W\ f-^A^lVtflfc iXf 77 5 0 8 tSK-fe 

ftof- * ***«rc & & J: o warn* sr^H-r 
r5o 5-e±a^^joatfo^TS:?fi^'r-i). 

[00 56]»IC, H6a6»feHl 0Sr#R3LT. JS2 

[00 57] H6C^*2^«|»ffi(CiJt^^^^ra 
R A I Dtc^LTT-^jeW^i?^^ 

ft8&T*RA I D W<7U5?)RA I D£fffg 
^ISRA I Dx-*^0)E§r**frfc— 

;7x^t iSKf - * *w 4 »— <o ? ^ x ? 3&«h— r 
immiz? 4x9 assess &&ti&. %mzm?-9 
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